Previous studies have shown that study addiction is related to worse academic performance among music academy students as well as in the general population of students, suggesting that excessive examination stress may impair their performance on exams. The aim of this study was to investigate the relationship between the newly developed concept of "study addiction" and examination stress among students of music academies. Study addiction has been defined within the framework of theory and research on work addiction as a potential behavioral addiction. A cross-sectional correlational study was conducted, with a sample of 132 students of music academies in Poland. The Bergen Study Addiction Scale, assessing seven core addiction symptoms related to studying, was administered together with a commonly used measure of personality and single-item measures of examination stress and learning engagement. Multiple hierarchical regression analysis showed that study addiction was related to higher examination stress above and beyond personality traits. What is more, while study addiction showed a positive relationship with examination stress, learning engagement showed a negative association with examination stress. The results suggest that, among music academies students, study addiction is related to higher stress during exams and that study addiction and learning engagement are different constructs. Taking into account the relationship of study addiction with higher stress in situations of being evaluated, future studies are warranted that would link study addiction to music performance anxiety, which is one of the most widely studied phenomena in the psychology of music.
INTRODUCTION
Recently, study addiction has been identified as a potential early form of work addiction (Atroszko, , 2019a , which has been recognized as a serious problem for decades (Atroszko, 2019b; Atroszko & Griffiths, 2017) . It was conceptualized within contemporary theories of work addiction and it can be defined accordingly as "characterized by a compulsion to study and preoccupation with study activities leading to a significant harm and distress of a functionally impairing nature to the individual and/or other significantly relevant relationships (friends, family). The behavior is characterized by the loss of control over the studying activity and persists over a significant period of time. This problematic study-related behavior can have varying intensity from mild to severe" (Atroszko, Demetrovics, & Griffiths, 2019, p. 9 ; see Atroszko, Andreassen, Griffiths, & Pallesen, 2015, p. 75) . Study addiction was found to be related to work addiction in longitudinal research (Atroszko, Andreassen, Griffiths, & Pallesen, 2016a) and showed similar temporal stability to work addiction (Atroszko, Andreassen, Griffiths, & Pallesen, 2016b) . Both addictions show seven core addiction symptoms: salience, mood modification, tolerance, withdrawal, conflict, relapse, and problems (Atroszko et al., 2015) . Moreover, both of them are related to higher engagement in studying/working, longer time devoted to studying/working, key personality traits (higher neuroticism and conscientiousness), lower performance levels, impaired general health, decreased quality of life, poor sleep, and higher perceived stress Griffiths et al., 2018) . Furthermore, study addiction and work addiction show similar prevalence rates, which are typically around 8-10% (Atroszko, 2015; Griffiths et al., 2018) .
While there are different frameworks distinguishing healthy and unhealthy engagement in particular behaviors (e.g., Vallerand, 2015) , it should be emphasized that study addiction fits well into the diagnostic criteria for behavioral addiction. It phenomenologically manifests itself as a compulsive behavior, shows a relationship with deteriorated functioning, and is temporally stable, stability being one of the key criteria for the validity of a psychiatric disorder (see Atroszko, 2019a Atroszko, , 2019b Atroszko & Griffiths, 2017; Atroszko et al., 2019; Griffiths et al., 2018) . In the context of the present study, higher examination stress (also known as test anxiety) can be considered to be yet another facet of dysfunctional behavior. It is strictly related to performance anxiety and music performance anxiety (MPA; for an overview, see Kantor-Martynuska & Domaradzka, 2018) . While examination stress is a general construct related to any situation of being formally evaluated (especially within the education system), MPA is specifically related to music performance situations. Since constant evaluation within the education system, especially in music academies, is one of the central elements of students' life, it can be argued that higher examination stress will have a profound negative effect on young adults' general psychosocial functioning. For these reasons, analyzing study addiction within a clinical framework makes it possible to put particular findings in a larger picture of disordered behavior and to understand both its antecedents and its consequences, such as those stemming from chronic stress related to being frequently evaluated.
The differences between study addiction and learning engagement, two constructs that are related but significantly differ in terms of antecedents and consequences, are continuously investigated, and the results of the previous studies parallel the findings related to work engagement and work addiction (Atroszko, , 2019a Atroszko et al., 2015 Atroszko et al., , 2019 Griffiths et al., 2018) . Learning engagement can be defined as general willingness to invest time and effort in learning both in and out of school/university (Łukowicz et al., 2017a) , and thus it comprises typically identified behavioral engagement (involvement in academic and social or extracurricular activities), emotional engagement (positive and negative reactions to lecturers, other students, academics, and the university), cognitive engagement (thoughtfulness and willingness to make the effort necessary to comprehend complex ideas and master difficult skills) (Fredricks, Blumenfeld, & Paris, 2004) . Both learning engagement and study addiction have been found to be related to a greater amount of time devoted to learning; however, engaged individuals typically do not experience adverse consequences but rather the opposite-that is, decreased levels of perceived stress as well as increased quality of life and school performance .
Previous studies have shown that study addiction is related to worse academic performance (lower grade point average; GPA) in music academy students (Lawendowski, Bereznowski, Wróbel, Kierzkowski, & Atroszko, 2019) as well as in the general population of students (Atroszko, 2015; Atroszko et al., 2015) . One of the crucial factors influencing academic performance is examination stress (Chapell et al., 2005; von der Embse, Jester, Roy, & Post, 2018) . Examination stress has been linked to lower emotional stability, conscientiousness, and openness to experience, to lower GPA, and to being female across all education levels (von der Embse et al., 2018) . Excessive stress experienced during situations of being formally evaluated may hinder musicians' performance during exams (Cassady & Johnson, 2002; Rae & McCambridge, 2004) . In a recent study among musicians, social anxiety was negatively related to academic performance (GPA), but only for those individuals who also showed high study addiction (Lawendowski et al., 2019) . Although social anxiety and examination stress are not synonymous, they are closely related, as both of them include the component of fear of being negatively evaluated (they differ in terms of what consequences are feared, as negative test results are primarily non-social, e.g., slowing academic progression or repeating the failed course; Bögels et al., 2010) . In the light of these results, it seems plausible that study addiction, which has been conceptualized as an ineffective coping strategy, can be a way of compensating for negative emotions caused by social anxiety and, possibly, by examination stress through over-studying (Atroszko, 2015; . This means that study addicts may use increased practice or learning as a means of dealing with their feelings of anxiety and doubt and with other negative experiences or psychological problems. Engaging in behavior requiring high focus can be a strategy employed to get away from negative emotions and to induce positive ones (at least at the beginning). Recently, this mechanism was debated in the context of exclusion criteria for work addiction and other behavioral addictions (Kardefelt-Winther et al., 2017) . It was suggested that, consistently with the way all addictions are conceptualized and with the coping/emotion regulation function of addiction, the identification of underlying psychological problems and negative emotions should not be considered an exclusion criterion when diagnosing a behavioral addiction (Atroszko, 2019a (Atroszko, , 2019b Atroszko et al., 2019) .
In previous studies, women showed higher levels of exam stress (Cassady & Johnson, 2002; Everson, Millsap, & Rodriguez, 1991) and study addiction (Atroszko, 2015; Atroszko et al., 2015) . Addiction research shows that women are more susceptible to developing addictions related to socially sanctioned behaviors and that they progress more quickly than men into addiction (Fattore, Melis, Fadda, & Fratta, 2014) . Examination stress has been found to be related to personality, mainly to neuroticism (Chamorro-Premuzic, Ahmetoglu, & Furnham, 2008) , which is also related to study addiction (Atroszko, 2015; Atroszko et al., 2015) and gender (Lynn & Martin, 1997) . This suggests that gender, as well as personality, should be controlled for when investigating the relationship between study addiction and exam stress to see whether the relationship is above and beyond the effects of these variables.
The relationship between study addiction, learning engagement, and examination stress seems to be a complex one. It can be expected that any type of higher involvement in studying may result in higher exam stress because the time and effort devoted to study are evaluated and there is a potential risk of loss (i.e., worse grade, loss of respect etc.; Lazarus & Folkman, 1987) . Previous studies showed that examination stress was positively related to learning engagement in the general population of students (Atroszko, 2015; Łukowicz et al., 2017b ) even when study addiction was controlled for (Atroszko, 2015) . Controlling for learning engagement when investigating the relationship between study addiction and exam stress can provide better estimates of the effect of unhealthy involvement above and beyond what can be expected from general higher engagement in learning behavior.
Based on the theory and previous research on study addiction, learning engagement, and examination stress, we hypothesized that in students of musical academies higher examination stress would be related to higher study addiction, above and beyond demographics, personality, and learning engagement.
METHOD

Ethical issues
The research was carried out in accordance with the Helsinki Declaration. All collected data was anonymous, and participants were informed of all relevant details regarding the study. Obtaining written informed consent was not considered necessary, as the voluntary completion of questionnaires was assumed to be an expression of such consent and no medical information was collected. The authors were from different universities than the participants and had no contact with the participants before, during, and after data collection.
Procedure
Data collection took place from April till May 2017, that is from about one and a half months after the end of winter end-of-term examinations until about two weeks before the beginning of summer end-of-term examinations. The study used convenience sampling. It was a pen-and-pencil cross-sectional study. Students were invited by deans of each university to participate in the study anonymously during lectures or classes; the deans estimated that more than 95% of the students agreed to do so. Participation in the study was entirely anonymous, and no monetary or other rewards were offered.
Sample
The sample comprised 132 undergraduate students: 82 females (62.1%), 48 males (36.4%), and two persons (1.5%) who did not report their gender, with a mean age of M = 22.36 years (SD = 2.98). The participants were studying at the Stanisław Moniuszko Academy of Music in Gdańsk and the Academy of Art in Szczecin. The students were from different faculties, courses, and years of musical studies (mean semester = 4.4, SD = 2.6). As regards their distribution across faculties: 52 participants (39.4%) studied Arts Education in Music, 35 (25.8%) studied Instrumental Studies, 18 (13.6%) studied Jazz and Popular Music, 11 (8.3%) studied Vocal Performance, 4 (3.0%) studied Composition and Music Theory, 2 (1.5%) studied Conducting, 1 person (0.8%) was a student of both Arts Education in Music and Instrumental Studies, 1 person (0.8%) studied both Jazz and Popular Music and Composition and Music Theory, and 8 students (6.1%) did not report their faculty. Missing data were imputed when they were missing at random, and only a very small portion of data were missing (less than 2% overall). To perform the imputation, we used the Expectationmaximization (EM) algorithm within SPSS 24.0, which provides unbiased estimates of parameters.
Measures
Study addiction. Study addiction was measured with the Bergen Study Addiction Scale (BStAS; Atroszko et al., 2015) , which includes seven items that are based on the core elements of addiction (Griffiths, 2005) . The questions pertain to experiences during the past 12 months. For example, conflict is measured with the following question: "How often during the last year have you deprioritized hobbies, leisure activities, and exercise because of your studying?" Each item is rated on a 5-point Likert scale with responses from never (1) to always (5). BStAS showed good validity and reliability in previous research (Atroszko, 2015; Atroszko et al., 2015 Atroszko et al., , 2016a Atroszko et al., , 2016b . In the present sample, the Cronbach's alpha reliability coefficient was .84.
Learning engagement. Learning engagement was assessed with a single--item measure, which asked the following question: "How engaged in learning are you?" (Atroszko, 2014 ). The answer was provided on a 7-point Likert scale from I am not at all engaged (1) to I am completely engaged (7). The measure showed good validity and test-retest reliability (intraclass correlation coefficient [ICC] was .77) in previous research (Atroszko, 2014; Atroszko et al., 2015; Łukowicz et al., 2017a) . For more information on how this instrument was constructed and validated, see Łukowicz et al. (2017a) .
Personality. Ten Item Personality Inventory (TIPI; Gosling, Rentfrow, & Swann, 2003) adapted into Polish by Atroszko (2015) was used to assess the Big Five personality traits: extraversion, agreeableness, conscientiousness, emotional stability, and openness to experience. Each scale in this inventory consists of two items rated on a 7-point Likert scale from disagree strongly (1) to agree strongly (7). The measure showed good validity and reliability in previous research on students (Atroszko, 2015; Atroszko et al., 2015 Atroszko et al., , 2016a Atroszko et al., , 2016b . In the present sample, the Spearman-Brown reliability coefficient was .64 for Extraversion, .28 for Agreeableness, .61 for Conscientiousness, .58 for Emotional Stability, and .33 for Openness to Experience. As the authors of the scale argue, TIPI demonstrates good validity and biased estimates of reliability using internal consistency measures should be expected due to a very small number of items. Therefore, less biased measures of reliability should be used, such as test-retest reliability, which yielded acceptable correlations between two measurements with a 6-week interval between them for the original scale, varying from .62 for Openness to .77 for Extraversion (Gosling et al., 2003) .
Examination stress. Examination stress was measured with a single-item measure, which asked the following question: "How stressed are you usually during the exams you take as part of your studies?" (Atroszko, 2014) . The answer was provided on a 7-point Likert scale from I am not at all stressed (1) to I am completely stressed (7). The measure showed good validity (Atroszko, 2015) and test-retest reliability (intraclass correlation coefficient [ICC] was .78) in previous research (Atroszko, 2014; Łukowicz et al., 2017b) . For more information on how this scale was constructed and validated, see Łukowicz et al. (2017b) .
Statistical analysis
All analyses were conducted using IBM SPSS 24.0. Means, standard deviations, percentages, and reliability coefficients were calculated. To examine the associations between the study variables, we computed point-biserial correlation coefficients and Pearson product-moment correlation coefficients, depending on the measurement scale applied. We performed a hierarchical multiple regression analysis, in which examination stress was a dependent variable. Demographic variables were entered first, followed by the Big Five personality traits, then learning engagement, and finally study addiction. Such order is in accordance with the standard approach of entering demographic and controlled variables first. Learning engagement and study addiction were entered separately, as this allowed us to investigate the amount of variance explained by learning engagement and study addiction above and beyond the previously examined variables. For linear regression analysis, we conducted preliminary analyses to ensure no violation of the assumptions of normality, linearity, multicollinearity, and homoscedasticity. The assumptions of regression analysis were not violated. The distribution of exam stress was normal, the relationships between the predictors and the outcome variable were linear, the highest VIF was 1.66, and the residuals were randomly distributed around 0. All tests were two-tailed, and the significance level was set at α = .05. Table 1 presents the mean scores, standard deviations, and percentages for the study variables. Study addiction was positively correlated with exam stress and learning engagement. On the other hand, learning engagement did not show significant correlation with exam stress. Note. a Point-biserial correlation coefficients (0 = female; 1 = male); † p < .10; * p < .05; ** p < .01; *** p < .001.
RESULTS
Descriptive statistics
Regression analysis
The regression analysis for examination stress (see Table 2 ) showed that the independent variables (gender, age, extraversion, agreeableness, conscientiousness, emotional stability, openness to experience, learning engagement, and study addiction) explained a total of 16.4% of the variance, F(9, 111) = 2.42, p = .015. The significant independent variables in Step 4 were gender (β = −.26, p = .005), learning engagement (β = −.22, p = .047), and study addiction (β = .26, p = .012). Note. a 0 = female; 1 = male; * p < .05.
To ensure that agreeableness and openness to experience (two subscales with low reliability) did not bias other regression coefficients in the model, we ran the second analysis without these two (see Table A1 in Appendix). The results were almost identical.
DISCUSSION
Study addiction was related positively to examination stress above and beyond personality traits (hypothesis substantiated). This is congruent with previous studies showing that study addiction is related to higher examination stress, general perceived stress, anxiety, and worse academic performance in the general population of students (Atroszko, 2015; Atroszko et al., 2015) as well as with a study which showed that study addiction is related to worse academic performance, higher perceived stress, and social anxiety in students of music academies (Lawendowski et al., 2019) . Excessive stress experienced during situations of being formally evaluated may impair musicians' performance during exams (Rae & McCambridge, 2004 ; see also Cassady & Johnson, 2002; Chapell et al., 2005) . This was shown by the results of studies focused on how music performance anxiety disorganizes artistic work, reduces the pleasure of performance, and deteriorates musicians' performance, which can lead to ruining a promising career (Steptoe, 1989; Topoğlu, 2014; Wesner, Noyes, & Davis, 1990; Yoshie, Kudo, Murakoshi, & Ohtsuki, 2009 ). In the light of these and previous results, it seems that study addiction can be a way of compensating for examination stress, social anxiety, and possibly music performance anxiety (Lawendowski et al., 2019) . However, longitudinal studies are needed to confirm this causal mechanism.
Furthermore, in the present study learning engagement was negatively related to examination stress. This result is not in line with the assumption that any type of higher involvement in studying may result in higher exam stress due to the time and effort investment and the potential risk of loss. However, it provides further evidence that study addiction and learning engagement are different constructs (Atroszko 2015 Atroszko et al., 2015; Atroszko & Griffiths, 2017; Griffiths et al., 2018) . What is more, this result suggests that in many cases higher exam stress in highly engaged students may be completely attributable to the unhealthy aspects of their involvement-that is, to the components of study addiction.
Additionally, women showed higher levels of exam stress than men, which is consistent with previous studies (Cassady & Johnson, 2002; Everson, Millsap, & Rodriguez, 1991) . Women have also been found to show higher levels of study addiction (Atroszko, 2015; Atroszko et al., 2015; Lawendowski et al., 2019) . More attention should be devoted to the vulnerabilities related to gender differences in these variables, as it seems that women are more at risk of both becoming addicted to studying and suffering the negative consequences of this addiction. This is congruent with addiction literature showing that women are more susceptible to developing addictions related to socially sanctioned forms of indulgence (Fattore et al., 2014) . In the case of exam stress, the factors increasing it in the first place (such as higher social anxiety) may contribute to developing study addiction as a compensatory behavior, and progressing study addiction may in turn, with time, increase exam stress. Such a specific dysfunctional feedback loop has been suggested as one of the main mechanisms behind developing study addiction, and the initial data from several studies have supported its validity (Atroszko, 2015) . More longitudinal studies are required to further substantiate this model.
Strengths and limitations
As far as the limitations of the present study are concerned, the sample was relatively small, which significantly reduces the power of the analyses. The sample was gathered using convenience sampling; therefore, the results of the present study cannot be generalized to other populations without some reservation. Moreover, internal consistencies were very low in the case of two personality trait subscales (i.e., agreeableness and openness to experience), which may have biased the estimates of regression coefficients. However, the exclusion of these variables from the regression analysis did not change the interpretation of the results (see Table A1 in Appendix). Furthermore, the limitations of self-report data (such as social desirability bias, recall bias, etc.) and the cross-sectional character of the study need to be taken into account while interpreting the results. Examination stress and learning engagement were investigated using single-item measures. This means the limitations of such tools have to be taken into account (e.g., the limited variance of the results which might have caused an underestimation of the strength of the correlations and regression estimates).
As regards the strengths of the present study, to our knowledge, it is the first study to investigate the relationship between study addiction and examination stress in music academies students. Valid and reliable measures of personality, examination stress and learning engagement were used. Consequently, this study significantly adds to the existing literature on study and work addiction and behavioral addictions and provides more insights regarding the possible consequences and regulatory mechanisms of study addiction in musicians (such as potential increased effort in response to high examination stress). Since it is a cross-sectional study, these regulatory mechanisms need to be further investigated in longitudinal studies, which can yield more evidence of potential causal relationships.
Conclusions and future research directions
Based on the findings of the present investigation, it can be concluded that study addiction is positively related to examination stress in young musicians, while learning engagement is negatively related to examination stress. The results provide further evidence that study addiction and learning engagement are different constructs with potentially different consequences for students' functioning. Future studies should include multi-item and perhaps multidimensional, widely used measures of examination stress and learning engagement to increase their reliability and variance; they should further inspect the effects of study addiction on the cognitive, emotional, social, and behavioral dimensions of examination stress (see Łukowicz et al., 2017a , 2017b von der Embse et al., 2018) . More studies on study addiction among musicians are warranted. A mediation analysis investigating examination stress as a potential mediator between study addiction and measures of academic performance would provide more support for the hypothesis that study addiction has a negative influence on students' achievements through the excessive stress they experience in evaluation situations. Such a study should control for all known factors influencing academic performance (e.g., conscientiousness, neuroticism, and learning engagement) and should include fairly large samples to yield sufficient statistical power. In the light of the results of this as well as previous research showing a consistent link between study addiction and different anxiety constructs (examination stress, general anxiety, and social anxiety), it is highly recommended to investigate both theoretical and empirical links between study addiction and music performance anxiety, which is one of the most widely studied phenomena in the psychology of music. Furthermore, the pattern of relationships between gender, personality, exam stress, and study addiction requires more systematic research.
The consistent picture of a study addicted individual emerges from this and previous studies pointing to the urgent need for devoting more attention to the type of high involvement in students. Early prevention and intervention programs are needed to decrease the risks of study addiction and, potentially, the risks of future work addiction, as well as to cultivate healthy passion in students. Note. a 0 = female; 1 = male; * p < .05; ** p < .01.
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